Strain SYSU D8010
The genus Saccharopolyspora was first described by Lacey and Goodfellow [1] , and emended subsequently by KornWendisch et al. [2] . The genus is classified under the family Pseudonocardiaceae [3] . Members of the genus Saccharopolyspora have been isolated from a broad range of habitats, including plant materials, soil, marine sponge, saline lake, compost, manure, mouldy hay and a clinical sample [4] . They are aerobic, Gram-positive, non-acid-fast, non-motile and catalase-positive. The substrate mycelium fragments into coccoid and/or rod-shaped elements and the aerial hyphae, when present, differentiate into bead-like chains of spores. They contain meso-diaminopimelic acid in the cell wall; arabinose and galactose in the whole-cell hydrolysates; iso-and anteiso-branched fatty acids and MK-9(H 4 ) as the respiratory isoprenologues. The DNA G+C content is in the range of 66-77 mol% [1, 2, 4, 5] . Members of the genus produce a number of secondary metabolites, particularly macrolide antibiotics such as erythromycin A, and spinosyns A and D [4] . At the time of writing, the genus comprises more than 25 species with validly published names (www.bacterio.net/saccharopolyspora.html). In this study, we described the taxonomic placement of a new halotolerant actinobacterium, designated strain SYSU D8010
T , in the genus Saccharopolyspora.
Sand samples were collected from a desert area (24 12¢ 04.34 † N, 38 15¢ 51.22 † E) in Saudi Arabia. The samples were diluted 10 3 -fold with sterile distilled water, and a 0.2 ml aliquot of the final suspension was plated on Reasoner's 2 agar (R2A; BD) supplemented with 5 % (w/v) NaCl. The isolation plates were incubated at 37 C for 7 days. Following incubation, a pure culture of strain SYSU D8010 T was selected for further characterization, based on the preliminary phylogenetic characterization of the strain that showed it has a low level of sequence identities with known members of the genus Saccharopolyspora. The strain was maintained on R2A agar slants and preserved as glycerol suspensions (20 %, v/v) at -80 C. The basal growth condition of the strain for all experiments was incubation at 37 C, with the growth medium adjusted at pH 7.0 and supplemented with 5 % (w/v) NaCl, unless otherwise stated.
Morphological characteristics of strain SYSU D8010
T were observed using a light microscope (BH2; Olympus) and a scanning electron microscope (JSM-6330F; JOEL), after 7 days of incubation. Cultural characteristics on International Streptomyces Project (ISP) media, Czapek's agar, R2A agar, nutrient agar (NA) and potato dextrose agar (PDA) medium were recorded after 2 weeks. Gram reaction was tested by the Gram Stain Solution Kit (Shanghai Yeasen Biotechnology), and confirmed by a non-staining procedure [6] . Physiological conditions such as growth temperature range (0, 4, 15, 28, 37, 45, 50, 55, 60 and 65 C) and NaCl tolerance (media supplemented with up to 30 % NaCl, w/v) were observed in R2A agar after 2 weeks of incubation. For growth pH range, R2A broth was adjusted between pH 4.0 to 10.0 (with intervals of 1.0 pH unit) using the buffer system described by Nie et al. [7] , and the growth was observed after 2 weeks of incubation. Oxidase and catalase activities were determined by assessing the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine [8] and the formation of bubble on addition of 3 % H 2 O 2 , respectively. Cellulose, gelatin and starch hydrolysis, H 2 S production, milk coagulation and peptonization, nitrate reduction, Tweens (20, 40, 60 and 80) degradation and urease activity were tested as described previously [9, 10] . Utilization of different carbon and nitrogen sources was examined by using the method of Smibert and Krieg [11] .
Strain SYSU D8010
T grew well on ISP 2, ISP 3, ISP 4, ISP 5, R2A and Czapek agar media, and weakly on ISP 6, NA and PDA. The colour of both aerial and substrate mycelia in the above media were between yellow and pale yellow. No soluble pigments were produced. Aerial mycelia developed well with long spore chains (Fig. S1 , available in the online version of this article). Strain SYSU D8010
T grew at 14-40 C, pH 5.0-9.0 and in the presence of up to 22 % NaCl, with optimum growth observed at 37 C, pH 7.0-8.0 and 5-10 % NaCl respectively. The strain was positive for catalase, urease and nitrate reduction tests, but negative for oxidase, milk coagulation and peptonization and H 2 S production tests. The strain could hydrolyse Tweens (20, 40, 60 and 80) but not cellulose, gelatin or starch. It could utilize arabinose, cellobiose, fructose, fucose, galactose, glucose, maltose, mannose, rhamnose, ribose, sorbitol, sucrose and xylose as sole carbon sources, but not glycerol, inositol, lactose, mannitol, raffinose, sodium fumarate, sodium pyruvate, sodium succinate, sorbose or xylitol. Adenine, arginine, glutamic acid, hypoxanthine, histidine, lysine, phenylalanine, proline, threonine, tryptophan and valine were utilized as sole nitrogen sources, but not cysteine, glycine, methionine or serine. Phenotypic properties distinguishing strain SYSU D8010 T from related type species of the genus Saccharopolyspora are listed in Table 1 . The detailed physiological characteristics of strain SYSU D8010
T are given in the species descriptions below.
Biomass for chemical and molecular studies on strain SYSU D8010 T was obtained from cultures grown on R2A broth medium for 7 days, unless otherwise mentioned. Respiratory quinones were extracted from lyophilized cells [12] , purified and analysed by high-performance liquid chromatography (HPLC) [13] . Polar lipids were extracted, separated and examined by two-dimensional TLC procedure on silica gel G 60 plates (Merck) [14] . Cells for cellular fatty acids analysis were obtained by culturing strain SYSU D8010
T on tryptic soy agar (TSA; Difco) for 7 days. Cellular fatty acids were extracted, methylated and analysed following the instructions of the Sherlock Microbial Identification System (MIDI) version 6.1 and the TSBA6 database [15] . Diaminopimelic acid was analysed according to the procedure developed by Hasegawa et al. [16] . Whole-cell sugars were analysed as described by Lechevalier and Lechevalier [17] . The genomic DNA G+C content was determined by HPLC after enzymatic degradation [18] .
The respiratory quinone of strain SYSU D8010
T was found to be MK-9(H 4 ). The polar lipid profiles of strain SYSU D8010
T comprised of diphosphatidylglycerol, phosphatidylcholine phosphatidylglycerol, phosphatidylinositol, phosphatidylinositolmannosides, four unidentified glycolipids; two unidentified phospholipids and an unidentified polar lipid (Fig. S2) . Strain SYSU D8010
T contained meso-diaminopimelic acid as diagnostic cell-wall diamino acid, and arabinose, fucose, galactose, glucose and rhamnose as the whole-cell sugars. The major detected cellular fatty acids (>5 %) were anteiso-C 17 : 0 (31.9 %), iso-C 16 : 0 (24.7 %), iso-C 15 : 0 (11.2 %) and iso-C 17 : 0 (10.0 %). Detailed fatty acid profiles of the strain SYSU D8010
T and the closely related type strain S. halophila YIM 90500 T are given in Table S1 . The genomic DNA G+C content of strain SYSU D8010 T was determined to be 69.9 mol%.
Extraction of chromosomal DNA, PCR amplification of 16S rRNA gene, and purification and cloning of the amplicons were done as described earlier [19, 20] . Five clones were sequenced by Sangon Biotech (Guangzhou, China). The sequences obtained were quality-checked and assembled using Seqman version 5.0 and the vector sequences removed with VecScreen program of the NCBI (https://www.ncbi. nlm.nih.gov/tools/vecscreen/). In cases of resemblance between the clones, a single sequence was chosen for phylogenetic analysis. The phylogenetic position of strain SYSU D8010
T was determined after BLAST searches of the 16S rRNA gene sequences in the NCBI [21] and EzBioCloud databases [22] . 16S rRNA gene sequences of closely related type strains were retrieved for multiple alignments (CLUSTAL_X software package [23] ) and generation of phylogenetic dendrograms (MEGA version 7.0 [24] ). Algorithms based on neighbour-joining [25] , maximum-parsimony [26] and maximum-likelihood [27] methods were used for generating the phylogenetic trees. Evolutionary distances in the neighbour-joining dendrogram were calculated by using Kimura's two-parameter model [28, 29] . The topology of each tree was evaluated by bootstrap analysis of 1000 replications [30] .
On pairwise comparison with the 16S rRNA gene sequences available in the EzBioCloud database, strain SYSU D8010 T showed highest 16S rRNA gene sequence similarity to S. halophila YIM 90500 T (97.8 %). The sequence identity was further supported by the formation of distinct clade with S. halophila in the neighbour-joining and maximum-parsimony phylogenetic tree (Figs 1 and S3 ). In the maximumlikelihood phylogenetic tree, strain SYSU D8010 T , however, formed a distinct clade among the members of the genus Saccharopolyspora (Fig. S4) . A DNA-DNA hybridization (DDH) study was performed between strains SYSU D8010 T and S. halophila YIM 90500 T using the method described by Ezaki et al. [31] to determine the genomic DNA relatedness between the two strains. The DDH experiment showed that strain SYSU D8010
T had a moderately high DNA-DNA reassociation value (59.3 %) with S. halophila, which is however below the 70 % delineating limit for species identification [32] .
On the basis of 16S rRNA gene sequence identity and chemotaxonomic features, strain SYSU D8010
T can be affiliated to the genus Saccharopolyspora. The strain could, however, be differentiated from the closely related type strain S. halophila YIM 90500
T by the DDH value, and several physiological and biochemical characteristics. For example, the colour of the aerial mycelia of strain SYSU D8010
T is yellow which is obviously different from the related type strain. Unlike S. halophila, strain SYSU D8010 T could not grow at 10 and 45 C while exhibiting growth in the absence of NaCl. Strain SYSU D8010
T could also be differentiated from S. halophila by differences in chemotaxonomical features. For instance, phosphatidylglycerol and phosphatidylinositolmannoside were detected in strain SYSU D8010 T (Fig. S2 ), but was not been reported for strain YIM 90500 T . These differentiating characteristics are illustrated in more detail in Table 1 . Based on the results of these characteristics and phylogenetic analyses, strain SYSU D8010
T is considered to represent a novel species of the genus Saccharopolyspora, for which the name Saccharopolyspora deserti sp. nov. is proposed.
DESCRIPTION OF SACCHAROPOLYSPORA DESERTI SP. NOV.
Saccharopolyspora deserti (de.ser¢ti. L. gen. n. deserti of or pertaining to a desert, referring to the source of the sample used for isolation of the type strain).
Aerobic, Gram-positive, halotolerant actinomycete. Forms well-developed and extensively branched yellow substrate mycelia. Aerial mycelia form long chains of spores; spores are non-motile, smooth and oval in shape. Good growth on ISP 2, ISP 3, ISP 4, ISP 5, R2A and Czapek agar media and weak growth on ISP 6, nutrient agar and potato dextrose agar. No diffusible pigments are produced. Positive for catalase, urease and nitrate reduction tests, but negative for oxidase, milk coagulation and peptonization and H 2 S production. Hydrolyses Tweens (20, 40, 60 and 80), but not cellulose, gelatin or starch. Utilizes arabinose, cellobiose, fructose, fucose, galactose, glucose, maltose, mannose, rhamnose, ribose, sorbitol, sucrose and xylose as sole carbon sources, but not glycerol, inositol, lactose, mannitol, raffinose, sodium fumarate, sodium pyruvate, sodium succinate, sorbose or xylitol. Utilizes adenine, arginine, glutamic acid, hypoxanthine, histidine, lysine, phenylalanine, proline, threonine, tryptophan and valine as sole nitrogen sources, but not cysteine, glycine, methionine or serine. Cell-wall diamino acid is meso-DAP. Whole-cell sugars are arabinose, fucose, galactose, glucose and rhamnose. Contains diphosphatidylglycerol, phosphatidylcholine phosphatidylglycerol, phosphatidylinositol, phosphatidylinositolmannosides, four T . All data are from this study, except those relating to the sugars, polar lipids and DNA G+C content of the reference strain [33] . +, Positive; -, negative; DPG, diphosphatidylglycerol; PC, phosphatidylcholine; PG, phosphatidylglycerol; PI, phosphatidylinositol; PIM, phosphatidylinositolmannosides; summed feature 9 : 10-methyl C 16 : 0 and/or iso-C 17 : 1 !9c.
unidentified glycolipids, two unidentified phospholipids and an unidentified polar lipid. MK-9(H 4 ) is detected as the respiratory quinone. Major cellular fatty acids are iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 and anteiso-C 17 : 0 . Growth occurs at 14-40 C (optimum, 28-37 C), pH 5-9 (optimum, pH 7-8) and in the presence of up to 22 NaCl% (w/v) (optimum, 5-10 %), respectively.
The type strain, SYSU D8010 T (=KCTC 39989 T =CPCC 204620 T ), was isolated from a desert sample collected from Saudi Arabia. The DNA G+C content of the type strain is 69.9 mol%.
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